Expression of auxilin or AP180 inhibits endocytosis by mislocalizing clathrin: evidence for formation of nascent pits containing AP1 or AP2 but not clathrin.
Although uncoating of clathrin-coated vesicles is a key event in clathrin-mediated endocytosis it is unclear what prevents uncoating of clathrin-coated pits before they pinch off to become clathrin-coated vesicles. We have shown that the J-domain proteins auxilin and GAK are required for uncoating by Hsc70 in vitro. In the present study, we expressed auxilin in cultured cells to determine if this would block endocytosis by causing premature uncoating of clathrin-coated pits. We found that expression of auxilin indeed inhibited endocytosis. However, expression of auxilin with its J-domain mutated so that it no longer interacted with Hsc70 also inhibited endocytosis as did expression of the clathrin-assembly protein, AP180, or its clathrin-binding domain. Accompanying this inhibition, we observed a marked decrease in clathrin associated with the plasma membrane and the trans-Golgi network, which provided us with an opportunity to determine whether the absence of clathrin from clathrin-coated pits affected the distribution of the clathrin assembly proteins AP1 and AP2. Surprisingly we found almost no change in the association of AP2 and AP1 with the plasma membrane and the trans-Golgi network, respectively. This was particularly obvious when auxilin or GAK was expressed with functional J-domains since, in these cases, almost all of the clathrin was sequestered in granules that also contained Hsc70 and auxilin or GAK. We conclude that expression of clathrin-binding proteins inhibits clathrin-mediated endocytosis by sequestering clathrin so that it is no longer available to bind to nascent pits but that assembly proteins bind to these pits independently of clathrin.